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wmw 

mmo&m xDSL=tfAh7>»&w 

im&lg. 1 ] £f&frm.f&tfM n O: 2 2. 0-3 4. 5 ^;b%^t>*Z n O : 
12. 0-25. 0^;i/%$:^^ m.MtfmMWlZF e 2 O s Tb^^U, 
X©THD#J£MM1&^&C£VnT > -8 0 d BJWTt&Sfc^©, xDSL=E 

V^, MnO: 2 3. 8~24. 2 i E;i/%, ZnO: 23. 0 — 2 3. 4^;!/% 
, Fe 2 0 3 : 5 2. 6-5 3. OWot^SlMtfeot, J£MMM^{C 
h7>X0THD^-8 5 d B J£*T £ & £ xDS L^E^A 

VaT, MnO: 26. 1 — 26. 5 ZnO: 2 0.1 — 20. 5^;i/% 

, Fe 2 Og : 5 3. 2-5 3. 6 ^cJV% t&SMt'feo T, j£M?tt^fC 
>7>X©THD £- 8 5 d BJ^T x D S L 

[ff#^4] ff^l fcSH«$4xfcxD S L^Ah^>*ffl^4>#f:Bc;£ 

^T, MnO: 2 3. 0-2 3. 4€;i/%, ZnO : 2 3. 4 — 2 3. 8=t)l% 
, Fe 2 Og : 5 3. 0-5 3. 4 ; Ejb%fci5:5l«ot, /£MMMWC 
^3(j-5>7>^©THD&-4 0 — + 8 5r©j£MS^^c{C^SVAT- 8 0 d BJ£A 

T£&3£#)<a, x d s L^r&h^y^mMfottno 

[|f*5i5] W^:^l-4{CfB«$tl^xD SL^ErA h^^XMIMfi 

LT, j£MMWcfC&tt£ h7>X0THD§-75d BJ^T£& 
5 1 *ffl x D S L A h 7 >^ffliMi. 

[0001] 

[3%W<DMir Zl&ffiftm *$&mi$. ADSL (Asymmetric D 
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igital Subscriber Line: RMffir is $ JltiUA^mM) 
HD (T o t a 1 H a r mo n i c Distorti on : %&MM } &M) # 
[0 0 0 2] ' 

^^#^^tirvN^ 0 £frmmmmftmz&\^x. isdn m&7v*jvmm 

t=.&\z\tiik^mz\$T^^jy#vzy*tf&m£t£Z>o rafcaiTu (inigs 

H^ui^-SO -Tt&^I. 4.3 0m<DM&X&. JtfrX h v>*<Z) l#C#ij&<Z) 
[0 0 0 3] 

s & {c_hfH© «fc e> tzn^-mm^m^ isftt t^^* &^M*b 

fbb£*J (W6 -2 6 3 4 4 7#£tf|, #^7-9 4 3 1 4 #W 
¥7 - 1 6 9 6 1 2 #H§¥7 - 2 1 1 5 3 0 #<&?g, 7 - 2 7 8 

7 6 4 Hf4fc#, ##M¥ 7-297 034 8 - 8.5 8 2 1 #^# v 

4#M¥8 - 9 7 0 4 5-34**8,. W9-2 4 6 0'3 4^i, 0-1 
2 4 4 7*&m* ftffi^ 1 0- 3 3 5 1 3 '0 -&4fc«) , 

l/fc »J 7 - 2 0 1 5 8 2 mffi¥ 7 - 2 0 1 5 8 5 #|H§ 

¥7-20158 a^&m. #i¥7- 2 0 1 5 8 9;^4*SL #lf§¥ 7 - 2 0 1 
5 9 0^i) , E-E.^©J:^^^S9^©^i>©«^lCtt3|g^ffiSift®JnX'r 
- 2 4 6 0 3 4>4*«) ^.tC«fc U ag^SI^S-f > * 

[0 0 0 4] 
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3>tfa-^ tCDWmzm^^ £ *l£ ^Er A IC £ & h ^ > ^ % HfJEItC^ V W 
>#**#>Xj«M*:&3 1 1 - 1 7 6 6 4 3 #gg¥l 1 - 1 

8 6 0 4 4^$g) o 

[0 0 0 5] 

#if¥£*K AD S LT&^^ifLVXjiM^^F^Ig^tLT^fco ADSLJC&ir^ 
[0 0 0 6] 

3 0 A D S L tltt, ± (J 1 6 ~ 6 4 0 k b / s , T'JWl. 5~ 

9 Mb/ s tm^mizit^rmmmmmmiz-mmx^ m^mmm^m^3 o 

kHz~l. 1MH z ^©£»^A&C^M2;ft£ b 

0 tot h^y*<Dm'bttn<Dmmmte®i5fc&ffi(Dm&£v t>>j^<Ti:<, e 

[0 0 0 7] 

[0 0 .0 8] 
[0 0 0 9] 

[0 0 10] 
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THD ( d B ) = 20 log— '■ — — • • • ( 1 ) 

'foTMOim, ±nmm*M®:-t.Z>fr&>l^ ADSLWIf-!S! 

[0011] 

mm*Mm'?z>tc&>cD^m z<d £ o &±m*ftw<£>uw^ rm en 

- (5) IZ J; »J mf&~?£ £. tfX % * . 

[0012] 

( 1 ) £f&ftffif&tfM n O : 2 2. 0 ~ 34.5 =E;i/%WZ nO: 12. 0. 

— 2 5. O.^E;i/%£##, ^gP^HRlftfCF e 2 O3 h5>X0TH 
DtfjAM^tfc^fC^T, - 8 0 d BJ^T£&£fc#><ZK x D S L^fAh? 

[0013] 

(2) fffsH (1) lCfH«$tl^x D S L^-^A h^>^M^WMlCi3VAT. 
MnO: 2 3. 8-24. 2tM ZnO: 2 3. 0 — 2 3. 4=E)V%. Fe 
2 0 3 : 5 2. 6-5 3. 0 £ & Z>m!&X& o T, j£jf mm^mzft & 
>7>X©THD^-85d BJ^Tt&S xD S L^E^i* 

[0014] 

(3) aufB (1) IzmMZftfcxD s ^7>^MIMf^^:i3v^T, 
MnO: 26. 1—26. 5 i E.^/%, ZnO: 2 0. 1 — 2 0. 5 Fe 
2 0 3 : 5 3. 2-5 3. 6^%i:^Slit'l)ot, j£MMIS[^iC^ 
^7>^©THD$:-8 5dB^Tt45tft©, x D S L ^E-^A h 9 y^mM 

[0 0 15] 

(4) tfjiB (1) izmm^nt^xD sL^Ah^y^mm^uniz-is^^r. 

MnO: 2 3. 0 — 2 3. 4 ^1/%, ZnO: 23. 4 — 23. 8 ^1/%, F e 
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2 O a : 5 3. 0-5 3. 4^1/%i:^6KT^ot, jEMMMWC&tt£ 
h^>*<Z) THDS:-4 0— + 8 5 °C <DfcUJg.^mzj3\,^T - 8 0 d B t. & 

[0 0 16] 

(5) ifffH (1) - (4) tCfB«£*l£xD S L^f^ h7>^MiMiiC 
^IH-^UT, J&ffim%L 1 %mzi3ttZ> h^>X<Z>THD£-75d BJ^T£&£ 
[0 0 17] 
[0018] 

(1) MnO&22. 0~34. 5^1/%, Z nO^ 12.. 0-2 5. 0^1/ 
%, -jSaPSI^JCWlCF e 2 O a *^^^>, x D S LMO^f A® h5 
imSraHK"*- S £ £ tC <£ U > >5>^OTH D#'ffi^j£MMfS:^{C WT - 8 

• 0- d B Jg*T '»J . ' - .© & ^iSit^- * feW* -fcati&T^M^ / >f * #/J> 

• [00 1.9] 

(2) flSlCMnOS 2 3. 8 — 2 4. 2 ZnO?:2 3. 0-2 3. 4 
Fe 2 '0 3 & 5 2. 6 — 5 3. 0 ^ ;i> % COM^cCD xDS L^ffl^fA© 

JCfeVAT-8 5 d BJ^T^1-*^^^T^^*(DT% WJfrr- ^jifetCfe tf£teizi 
[0 0 2 0] 

(3) ifeMaO&2 6. 1 — 2 6. 5^^/%, ZnO£2 0. 1 — 20. 5 
=E;i/%, Fe 2 Og S5.3. 2 — 5 3. 6 =E;b%(Z),M©x D S LffiO^r A© 
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[0 0 2 1] 

■(4)'s&ICMnOS:2'3. 0 — 2 3. 4 Zn.O.S2 3. 4~23. 

8^i'Fe 2 0 3 5:5 3. 0-5 3. ^^^©i^OxDS LffiO^fA 

©b5 y xmrntium £ism-r _« ^ £ ic j: »j , h ^ > ^ © t h d#-[£# - 40- 

.+ 8 STCCDJtVxMS^tCfcfcoT, L/j^tjjEMjSESi^tCfeV^T- 8 0 d.BJ^ 
Ti:f§"t^t'tS0T% SSIEfl:©tttf bv^H^ticfev>T%, xDSLjf 

[0 0 2 2] . 

(5) ifjfH (1) - (4) JCSH'«LfexD S h7>XffiiMS(C J: 

fcUfc©"?, xD SL®, Jt£MJftiKff«t.CfeW-.« h7>^©THD$:- 7 5 d 

[0 0 2 3] 

HS^.U 0 3 ttTHDfiDj£MJftaf«#ttS:^l„ 04 imgg£ft & *. 
[0 0 2 4] 

^H^CfcVMTv i^Oaj»^lT Fe 2 O3 , Mn 3 0 4 , Z n O £ 

Mbfe. LTte, S i 0 2 : 3 0~l".8 0ppB, CaCOg : 1 

0 0~2 0 0 Oppm , Nb 2 0 5 : 0~3 0 0 ppm , V 2 O s : 0 — 5 0 0 ppm 

, M o O 3 : 0—4 0 0 ppm , ZrO: 0 — 3 0 0 ppm % Big O3 : 0 — 80 
Oppm v S n Oo : 0 — 3 5 0 Oppm ,'P : 0~1 OOppi 2gg±?:t 
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[0 0 2 5] 
[0 0 2 6] 

#H^TlC^^t 1 4 0 OTCr-itbt, BIltC^f&J£> Mn-Zn^7i^ 

[0 0 2 7] 

THDMHfofc . 
[0 0 2 8] 

2'<7)$fl^^>C^^1-SlHI^^Hm5r-g•t^<fce)iC^$4^TV^^ 0 
[0 0 2 9] 

[0 0 3 0] 

»J, ' 2 o<z>^4> l &S*rc«JB b £: £'J>& < tfc AG©^*; s 

o 

[0 0 3 1] 
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1 ( 7 0 # - y) -2 fcmtSi ( 1 4 0 # - >) -1 ( 7 0 # - >) 

THD&lgLit. -*-"r4 *Ti~^J *?£ bttt, Audio P 
r e c i s i o.nWSy s t em2iftIU. H 2 IC^-TftK , l^tlN 
P&1 0 Q&MffiZ&FmffiLTm+t x , t 2 JC&iffiU' 2*#«tNslCtt5 
0 n©«ffi&M#fgMBLTS8^t 3 , t 4 JCgMBS-TS. »^«©^x*l/ 
-#{!HC&4 0 Q<Z)fiffi#ii^Jfc:g^3*lT^S©'T?, h^y*<7) l&flffi*5 0 

[0 0 3 2] 

#IMs^©«ffi 2 . 5 V, MMffc 5kHz, 30kHz 10 0 kHz (Dt- * 

m^ZAjjL. ^(Dz^muiN siwcoffi^sn-B^^sraBf-tg , t 4 

[0 0 3 3] 

THDCMR^ttt LTi±, ®3 tC^*T*n<. ffiMtStBttCtSttSTHD i 0 

kHz(7)ffi?:M^-t-5^^{ca; -£;ft<fc U ii©j£MMIfc^<Z)#5£ fcWWrT -5 
[0 0 3 4] 
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mi] 







(kW/m 3 ) 

- KX> KnZj 


THD (dB) 


Fe 2 0 3 


MnO 


ZnO 


5 kHz 


30 kHz 


100 kHz 


<tt&JM 1 


5Z9 . 


23.9 


23.2 


1. 0 


- 88 


- 102 


- 105 


i%8wm 2 


52.7 


240 


23.3 


1.0 


- 88 


- 102 


- 105 




52.8 


241 


23.1 


1. 0 


- 88 


- 102 


- 105 


^Jmn 4 


sas 


26.2 


20.3 


1.0 


- 86 


- 102 


- 105 




5a3 


26.3 


20.4 


1.0 


- 86 


- 102 


- 105 


^SffiffO 6 


sa4 


26.4 


20.2 


1.0 


-86 


- 102 


- 105 


cfcrtlfc/Erf *T 

PaEffiWi 7 


5a 3 


23.1 


23.6 


1. 1 


-83 


- 101 


- 105 


^frfeW 8 


sa i 


23.2 


23.7 


1. 1 


-83 


- 101 


- 105 


5%5wh 9 


sa2 


23.3 


23.5 


1* 1 


- 83 


- 101 


- 105 


10 


540 


32.7 


1^3 


1. 1 


- 83 


- 100 


- 105 


WtiWH 11 


52.8 


245 


22.7 


1.1 


- 82 


- 100 


- 105 


^WBff? 12 


52.9 


25.5 


21.6 


1. 1 


_ 81 


- 100 


- 105 




540 


33.0 


. 13.0 


t 1 


- 80 


- 100 


- 105 


tt5R09 1 


sa4 


35.4 


11.2 


1.4 


-73 


- 98 


- 104 


ttJRW 2 


540. 


35.2 


10.8 


1.4 


- 73 


- 98 


- 104 


ttJBSM 3 


5a6 


36.2 


10.2 


1.4 


- 73 


- 98 


- 104 




541 


36.6 


9.3 


1.4 


- 73 


- 98 


- 104 


mm 5 


545 


37.0 


8.5 


1.4 


- 73 


- 98 


- 104 


itf&M 6 


540 


37.5 


8.5 


1.4 


- 73 


- 98 


- 104 



[0 0 3 5] 

Z<Dm 1 \Z7jk-?m<. Mn-Z n^7i7^ h»i^^MnO : 2 2. 
0~34. S.^^feiOfZnO : 1 2. 0 — 2 5. 0 ^71/ %£ -g.fr, ^BP^H 

mm. b^yxwTHDtffeffiwm^mz&^x- 8 o d Bj^T^e>/h£v^ 

[0 0 3 6] 
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. ^^-(D^^m^x^^r^^mmmx^-^m^^mm-t^^ti^x^ 

So 

: [0 0 3 7] 

Z(Dmi ©ft^T-feiySM 1 £MMW2 £.mM$l3 &#MLT, Mn O : 2 3 
. 8-24. 2^;!/%, ZnO: 2 3. 0-2 3. 4 Fe 2 Og : 52 

.: 6-53. 0^;i/%©#B/&&C;m^T«, h ^ > * <Z) T H D#ftttJ[SJl?«^ 
IC&V%T- 8 5 d BJ^T^^e>#fC-gtl^^^^-5^i:^^[|0^Lfe o 
[0 0 3 8] 

JSIC, mMMl tili5 £IH$I6 l:#fl|bT, MnO: 2 6. 1-2 6. 
5^;^%, Z nO : 2 0. 1-2 0. 5 =£>l%. F e g Og : 5 3. 2 — 5 3. 
6 ^ ;t/ % £ & £ iC £ V > X ^ *l 2; h ^ > * © T H D j£ t&Ut^ 

8 5 d BJ^Ti:vve>#lC'gtl^'fa^^-2>3il^WB^bfe 0 
[0 0 3 9] 

i feUH 7 t HII 8 t HiM 9 ffl, M n O : 2 3 . 0 - 2 3 . 4 ^1/%. 
ZnO: 2 3. 4 — 2 3.8 %>' F e 2 63 : 5 3. 0-5 3. 4 £. 
«:SMT'li, 04(C^<, -4 0— + 8 5°C©JtKVNM/S^{Ct)feoT 5 
k H z (C^ttTHD^ - 8 0 d B J£AT £ & o £ ^ £ j£M?M^*t!c. /A 

[0 0 4 0] 

[0 0 4 1] 

5^;i/%J: U ^feliZ nOtf),1fiJ&#l 2 . 0 «£ y /Jn$ < & 

[0 0 4 2] . : . 

$.tz.MnO<Z>mmtf2 2. 0^;b%£ U/J\S < £&Z nO0ffl^2 
5. 0^;i/% j: y < i: a U -^^Hf ffiMMt tfiT b, ? 
<< h £ IT ©#'(4^*DtlS % CD £ & 6 o 
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[0 0 4 3] 

• IfcAm, Mn-Zn|7x7^ Mf^il^V MnO : 2 2. 0 — 3 
4. 5^l/%fiJ:IfZnO:12. 0 ~ 2 5 . 0 ^Jl% ^P^HM^lC 
Fe 2 Og ^^^Si:V^C)|I^^^H*^^tl-5 A D S L^tf)^^- #ii 

- ^ f # 5:GSt S I i: *vffli t ^ S r i: ^T- 1) 6 „ 

[0 0 4 4] 

mi lZm?'&mMm<D £ O IZ, Mn-Z n|7i7^f KTO<A£^#MJ&#M 
nO: 22. 0~3 4. S^/ofcitfZ nO : 1 2. 0~25. 

d s l & e (Dmm? - * mm &c & # & ^* a ic^m $ n £ h ^ > xmmfo tLx 
m% b tc t. b ^ y x t? y -r x*vjn $ < , &m^.^ <z>3§£ 

[0 0 4 5] 

7£<Z>a;i>£ l^fi-^t)itfeE E7£m<£>%<Z>, E7£tf)^i>£ I J&OMfo *m.i$K>~& 
fcEI.Mfflfe®, 0 6©5p®EI (A) , (B) IC^I-ftK, r^f^^gP 

1 1 z.^ommiz^' mzmf&znz y 1 2, 1 3 -tV^spi itf>4r 

^gPiC^Stl-5X^ygP 1 4^&M^- / 5 RM^TOvC>l 0, 0 7©TO|g| ( 

A) . #r®0 (B) tC^fftK, 1 <DmBiz.-mzBf&.zti& u > 

ygP2 2, 2 3 t, -f3J^gP2 4 ^-f **3B2 1 ©^iMC-flslC^fS^tl^;*. 
^^gP2 5^$:^fi"r§^>y h^^i>2 0, 0 8 fC^lJ-ftl < , g^eSP 3 1 }C{RU 
^mms 2, 3 3 tcfJWTOP3 4^£jyi1-£E PCW^3 O^CtSMt 

D £ - 7 5 d B Z. £ tfT*% Z> a 

[0 0 4 6] 
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mkZft^ fctZZ. M 1 fCBi--fe>^-^-V^^ , ©*(D®^{Ci:b^T 2 d B5g 
.(DTHDtffcm&m^mzjS^T- 7 5 d B^T£^e>/J^&ffi&C&£I£#BJ3 
[0 0 4 7] 

^> -& > # - 3r'-V y ^"(Z)^ £ ©§f|g#^ £ ffjpg|5 2 ' 

[0 0 4 8] 

I^^StSI^t'tS. .... 
[0 0 4 9] 

\' Z.<to&^ ft* to -?'\iS.'J E PJg:R© RMI^, P o tftMK, 

[0 0 5 0] 

£ : &<DT*lt&< VD S LfxD S MCj£<38# BTtBfcfc©-*?*)*. 
[0 0 5 1] 

[0 0 5 2] 

(l)'MhOS22. 0~3 4..- 5=E^%, Z n O & 1 2 . 0 — 2 5. 0 
0 dBJ^Til^'J, ^©fettlfif^x-^a^KJSWS^^O^y^ X««/Js 
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[0 0 5 3] 

(2) #{CMn05:2 3. 8~24. 2^;b%, Zn'OS2 3., 0~2 3. 4 
Fe 2 Oj 6.5 2. 6 — 53. 0 =£JV%<Dffi0,<D x D S L Mtf^^Atf) 

«tCfeWT- 8 5 d BgTttSiil^T^5(Z)-e, "ffiiSf 5 - # ilfgK £ £ 
[0 0 5 4] 

(3) |fcMn05:26. 1~26. 5^%,'Zn ; OS2 0. 1~20. 5 
^JV%, Fe 2 Oj 5:5 3. 2 — 5 3. eW^ffi^xDSLM^fA© 

> ^ v xmmfoun & m&k~r * £ £ k «t y , >5^©thd te&ifi&m&twi? 

[0 0 5 5] 

(4) £ ibfCM n O 6 2 3 . 0 — 23. 4 Z n O 6 2 3 . 4 — 2 3 . 
8^)1%, Fe 2 Oj 6 5 3. 0 — 5 3. 4 tJ\/%<DlBil&<D x D S L ffitf) ^E^A 
CD h^^MJK^&W&ft^f »J, h5>X0THDW-4 0 — 
+ 8 5°C<Dfc\\Um^miZ£>f=.^X. hfr*)&mm$[&i&K.'l8^T- 8 0dB« 
Ttt5 3h^T'tS©t', Sft^tlCDttlf LV^#Hk^CfeV^T%, xDSL| 

RSih T* : s , MS T* 7 s - * m # & teizt "T -5 Z. h •& X£ S c 

[0 0 5 6] 

(5) gfffB (i) - (4) tcfg^bfexD s L-MT&T-zmmiz&vz^^ 

»^«tCfe.^-S H5>X(DTHD^- 7 5 d B J^T £ *» © 6, ffffH t^JKP^iS 
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J: < tufa h 9 ^XMM^fllJXir -5 * £ ^T'g S„ 
[0®©ffi#&M] 

[02] THD»ff£<Z>ia&H*e;&S. 
[03] THD©j£IJ!HS[f««ttt*S.. 
■ [04] SMIb i: t ©T H Dl^i© l M (^J6«7; 

, mmm 9 ) t*&* 0 

[0 6] RM»M0t-$S o 

[07] !K7>f»M0t^S„ 

[0 8] EPCW«St^5. 
. [?£#CE>M] . 
1 ETiW . " - 

2 

3 «P3P 

4 jS«g|5 
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[03] 



[04] 




10 100 tooo 
m ( KHz) 




-75 



-40 -20 O 20 40 60 80 fOO 



2 
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[H5] 
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#2 0 0 0 — 2 7 9 1 0 1* 




32 30 



4 
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mm] 

mm] ad s L&zft-m&T-zmmT'mmzn&^&oy h^y^mm^t 

LM&^m] Z.(Dt=.®>. ±M^MnO: 2 2. 0-3 4. 5 ;i/ % £ J: T$ 
ZnO: 12. 0-2 5. 0?;!/%?:^ ^3P#|£IClft(C F e 2 0 3 ;fr£>&*J 
, ^^>X<Z)THD^JSM?^^^C^V^T, - 8 0 d B^Ti:^-g>fc«6<Z), x 
D S L^EfA h7>^MM!(SH:IM5%0T^5„ 
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m m a 



^fj## (0 0 0 0 0 3 0 6 7) 

l.mM^ftU 1 9 9 0$ 8I30H 

-fe m jpOgf^jfelSB*^ 1 TS 1 3#l # 



1 
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CERTIFICATE 



I, Hitoshi MAEDA, a member of MAE DA & NISHIDE of 
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[Designation of Document] Specification 



[Title of the Invention] MAGNETIC CORE MATERIAL FOR xDSL' MODEM 

TRANSFORMER 

[Claims] 

[Claim 1] a magnetic core material for an xDSL modem transformer 
having a main component comprised of MnO: 22 .0 to 34.5 mol%, ZnO: 12 . 0 
to 25.0 mol%, and the rest of substantially Fe 2 0 3 , and having the THD 
of the transformer not more than -80 dB in a broad frequency band. 
[Claim 2] a magnetic core material for an xDSL modem transformer 
as set forth in claim 1, having a component comprised of MnO: 23.8 
to 24.2 mol%, ZnO: 23.0 to 23.4 mol%, and Fe 2 0 3 : 52.6 to 53.0 mol%, 
and having the THD of the transformer not more than -85 dB in a broad 
frequency band. 

[Claim 3] a magnetic core material for an xDSL modem transformer 
as set forth in claim 1, having a component comprised of MnO: 26.1 
to 26.5 mol%, ZnO : 20.1 to 20.5 mol%, and Fe 2 0 3 : 53.2 to 53.6 mol% 
and having the THD of the transformer not more than -85 dB in a broad 
frequency band. 

[Claim 4] a magnetic core material for an xDSL modem transformer 
as set forth in claim 1, having a component comprised of MnO: 2-3.0 
to 23.4 mol% / ZnO: 23.4 to '23.8 mol%, and*Fe 2 0 3 : 53. 0 to 53.4 mol% 
and having the THD of the transformer not more than -80 dB over a broad 
temperature range of -40 to +85 °C and in a broad frequency band. 

[Claim 5] a magnetic core material for an xDSL modem transformer 
as set forth in claim 1 to 4, wherein, in the magnetic core, the height 
of the center leg from the bottom plate and the height of part of the 
outer leg from the bottom plate are made the same, and having the THD 
of the transformer not more than -75 dB in a broad frequency band. 

[Detailed Description of the Invention] 

[0001] [Field of the Invention] 

The present invention isa material which relates to a magnetic core 
material used in a modem in a digital subscriber line such as an 
asymmetric digital subscriber line (ADSL) or VDSL (in general called 
an "xDSL")/ more particularly relates to an Mn-Zn-based ferrite 
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material for a transformer with a superior total harmonic distortion 
(THD) of the transmission waveform at the time of data communication 
in a broad frequency band. 

[0002] [Prior Art] 
In recent years, in the field of electronics, equipment has been required 
to be made smaller in size, smaller in thickness, and improved in 
performance. Further, in the field of communications equipment, the 
impedance of the primary coil in the pulse transformer for interfacing 
with the Integrated Services Digital Network (ISDN) etc. has to be 
increased in a broad frequency band to improve, the transmission 
characteristics. Therefore, the primary coil is required to have a 
-high inductance .. The 1.430 and other standards of the ITU ( International 
Telecommunications Union) -T required that at least 20 mH be secured 
for the inductance of the primary coil of the pulse transformer. 
[0003] Further, to reduce the size and thickness of electronic 
equipment in this way, the transformer has to be made smaller and thinner . 
Therefore, the necessary inductance is being secured by increasing 
the magnetic permeability of the material of the magnetic core used 
for the transformer (Japanese Unexamined Patent Publication (Kokai) 
No. 6-263447, Japanese Unexamined Patent Publication (Kokai) No. 
7-94314, Japanese Unexamined Patent Publication (Kokai) No. 7-169612, 
Japanese Unexamined Patent Publication (Kokai) No. 7-211530, Japanese 
Unexamined Patent Publication (Kokai) No. 7-27 87 64, Japanese 
Unexamined Patent Publication (Kokai) No. 7-297034, Japanese 
Unexamined Patent Publication (Kokai) No. 8-85821, Japanese Unexamined 
Patent Publication (Kokai) No. 8-97045, Japanese Unexamined Patent 
Publication (Kokai) No . 9-246034, Japanese Unexamined Patent 
Publication (Kokai) No. 10-12447, and Japanese Unexamined Patent 
Publication (Kokai) No. 10-335130), reducing, the thickness of the 
transformer (Japanese Unexamined Patent Publication (Kokai) No. 
7-201582, Japanese Unexamined Patent Publication (Kokai) No. 7-201585, 
Japanese Unexamined Patent Publication (Kokai) No. 7-201588, Japanese 
Unexamined Patent Publication (Kokai) No. 7-201589, and Japanese 
Unexamined Patent Publication (Kokai) No. 7-201590), mirror-polishing 
the bonding surfaces in the case of a split-type magnetic core such 
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as an EE shape (Japanese Unexamined Patent Publication (Kokai) No. 
9-246034) , etc. ' 

[ 0004 ] Even in a transformer of amodemused for connecting a telephone 
line transmitting an analog signal and a, data terminal or computer 
handling a digital signal, a similarly high inductance is required 

(Japanese Unexamined Patent Publication (Kokai) No . t 11-176643 and 
Japanese Unexamined Patent Publication (Kokai) No. 11-186044) . 

[0005] [Problems to be solved by the Invention] 

Due to the rapid spread of the Internet, however, demand has risen 
for communication systems enabling.higher speed communication of large 
quantities of data compared with the prior art. New communication 
systems such as ADSL have been developed. ADSL requires a modem for 
converting between a digital signal and analog signal. 
[0006] ADSL technology has a much higher transmission speed than 
in the past, that is, 16 to 640 kb/s for uplink signals and 1.5 to 
9 Mb/s for downlink signals. The operating frequency band is also a 
high one of 30 kHz to 1.1 MHz. Therefore, the transformer used for 
■a modem may be reduced in the inductance for raising the impedance 
compared with the prior art. Accordingly, the magnetic permeability 
of the material of the magnetic core of the transformer may be made 
smaller than that of prior art and mirror-polishing of the bonding 
surfaces is not required even in the case of a split-type magnetic 
core such as an EE shape. 

[0007] On the other hand, in high speed data communications using 
such ADSL, the transformer used in the modem for transmitting a data 
signal at a high speed has to have a small distortion of the transmission 
waveform and noise and has to be reduced in the rate of occurrence 
of transmission .error, so a material of the magnetic core having a 
small THD is sought. 

[0008] Therefore, the^ loss in the AC magnetic field such as the 
eddy current loss, the hysteresis loss, and the residual loss has to 
be reduced. 

[0009] ' Note that the THD means the ratio of the total harmonics 
and the noise component with respect to the basic signal of the input 
data at the time of data communication as expressed by the following 
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equation (1), so the THD becomes smaller the smaller the distortion 
of the transmission waveform or noise. 

[0010] THD (dB) = 20 log (harmonics + noise) / (basic wave + harmonics 
+ noise ) ... ( 1 ) . 

Accordingly, an obj ect of the present invention is to provide amagnetic 
core material for a high performance transformer suitable for amagnetic 
core for a transformer of a modem used in ADSL or other high speed 
data communication and superior in THD characteristic in a broad 
frequency band. 

[0011] [Means to Solve the Problems] 

The above object of the present invention can be attained by providing 
following- (1) to (5) . 

[0012] (1) Provided is a- magnetic core material for an xDSL modem 
transformer having a main component comprised of MnO: 22.0 to 34.5 
mol%, ZnO: 12.0 to 25.0 mol%, and the rest of substantially Fe 2 0 3 , 
and having the THD of the transformer not more than -80 dB in a broad 
frequency band. . . 

[0013] (2) Provided is a magnetic , core material for an xDSL modem 
transformer as referenced in above (1);, having a component comprised 
of MnO: 23.8 to 24.2 mol%, ZnO: 23.0 to' 23.4 mol%, and Fe 2 0 3 : 52.6 
to 53.0 mol%, and having the THD of the transformer not' more than -85 
dB in a broad frequency band. 

[0014] (3) Provided is a magnetic core material, for- an xDSL modem 
transformer as referenced in above (1) , having a component comprised 
of MnO: 2 6.1 to 2 6.5 mol%, ZnO: 2 0.1 to 2 0.5 mol%, and Fe 2 0 3 : 53.2 
to 53.6 mol% and having the THD of the transformer not more than -85 
dB in a broad frequency band. 

[0015] (4) Provided is a magnetic core material for an xDSL modem 
transformer as referenced in above (1) , having a component comprised 
of MnO: 23.0 to 23.4 mol%, ZnO: 23.4 to 23.8 mol%, arid Fe 2 0 3 : 53.0 
to 53.4 mol% and having the THD of the transformer hot more than -80 
dB over a broad temperature range of - 40 to+85°C and in a broad frequency 
band. ' 

[0016] (5) Provided is a magnetic core material for an xDSL modem 
transformer as referenced in above (1) to (4), wherein, in the magnetic 
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core, the height of the center leg from the bottom plate and the height 
of part, of the outer leg from the bottom plate are made the same, and 
having the THD of the transformer not more than -75 dB in abroad frequency 
band. 

[0017] According to these, the following operative effects are 
provided. 

[0018] (1 ) -By providing an xDSL modem transformer comprised of MnO: 
22 . 0 to 34 . 5 mol%, ZnO: 12.. 0. to 25 . 0 mol%, and the rest of substantially 
Fe 2 0 3 , the THD characteristic of the transformer becomes not more than 
-80 dB in a broad frequency band. Therefore, the distortion of the 
transmission waveform and noise in high speed data communication become 
smaller, the occurrence of transmission error can be prevented, and 
a data signal can be transmitted at. a high accuracy. 
[0019] (2) Particularly, by providing an xDSL modem transformer 
comprised of MnO: 23 . 8 to 24 . 2 mol% , ZnO: 23 . 0 to 23 . 4 mol% , and Fe 2 0 3 : 
52.6 to 53.0 mol%, the THD characteristic of the transformer can be 
made, not more than -85 dB in a broad frequency band. Therefore, it 
is possible to further reduce the distortion of the transmission 
waveform or noise in high speed data communications , possible to further 
prevent occurrence of transmission error, and possible to transmit 
a data signal at a higher accuracy. 

[0020] (3) If provided is an xDSL modem transformer comprised of 
MnO: 2.6'. 1 to 26.5 mol%, ZnO: 20.1 to 20.5 mol%, and Fe 2 0 3 : 53.2 to 
53.6 mol%, the. THD characteristic of the transformer can be made not 
more than -85 dB in a broad frequency band. Therefore, it is possible 
to further reduce the distortion of the transmission waveform or noise 
in high speed data communications, possible to further prevent 
occurrence of transmission error, and possible to transmit a data 
signal at a higher accuracy. 

[0021] (4) Further, by providing an xDSL modem transformer comprised 
of .MnO: 23.0 to 23.4 mol%, ZnO: 23.4 to 23.8 mol%, and Fe 2 0 3 : 53.0 
to 53.4 mol%, the THD characteristic of the transformer can be made 
not more than -80 dB over a broad temperature range of. -40 to +85° 
C and in a broad frequency band. Therefore, even in an atmosphere with 
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sharp changes in temperature, it is possible to further reduce the 
distortion of the transmission waveform or noise in xDSL high speed 
data communications, possible to further prevent occurrence of 
transmission error, and possible to transmit the data signal at a higher 
precision. - 

[0022] (5) In the magnetic core, the height of the center leg from 
the bottom plate and the height of part of the outer leg from the bottom 
plate are made the same by a magnetic core material for an xDSL modem 
transformer as referenced in above (1) to (4) . Accordingly, it is 
possible to simultaneously grind a large number of above center leg 
and part of the outer leg by the same grinding step and to process 
the above magnetic core for transformer, XDSL having the THD of. the 
transformer not more than -7.5 dB in a broad frequency band, with a 
good mass productivity. 

[0023] [Embodiments of the Invention] 

First embodiment of the present invention is explained given with 
reference to table 1 and figure 1 to figure 4. Table 1 shows composition 
and characteristic of samples for examples and comparisons of present 
invention. Figure 1 shows the shape of a magnetic core measured for 
THD. Figure 2 shows a circuit diagram of THD measurement. Figure 3 
shows the broad frequency band characteristic of THD. Figure 4 shows 
an example of the measurement value when giving temperature changes. 

[0024] As the starting materials of the main component, Fe 2 0 3 , Mn 3 0 4 , 
and ZnO are used in the present invention . Further, as the sub components , 
at least two of the following are contained: SiO 2 :30 to 180 ppm, CaC0 3 : 
100 to 2 000 ppm, Nb 2 0 5 : 0 to 300 ppm, V 2 0 5 : 0 to 500 ppm, Mo0 3 : 0 to 
400 ppm, ZrO: 0 to 300 ppm, Bi 2 0 3 : 0 to 800 ppm, Sn0 2 : 0 to 3500 ppm, 
and P: 0 to 100 ppm. 

[0025] . The starting materials are weighed, wet mixed, then dried 
and fired in the atmosphere for 2 hours at 900 °C, so that, after firing, 
the components become as shown in Table 1 . 

[0026] The sub components are added to the obtained fired material 
andmixedby pulverization . After mixing, a suitable binder, for example, 
polyvinyl alcohol, is added, and the result is granulated by a spray 
drier etc., then the EP shape is formed. Further, the obtained shaped 
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..article is fired at 1400 °C in an atmosphere controlled in oxygen' 
concentration to obtain an Mn-Zn-based f errite fired material as shown 
in Figure 1 . 

[0027] Next, each of these Mn-Zn-based ferrite fired material is 
used as magnetic cores for a transformer and measured for THD . 
[0028] The evaluation conditions will be explained next. As the 
magnetic core, the magnetic core 1 of an EP shape as shown in figure 
1 is used. That is, the magnetic core 1 is comprised by connecting 
the center leg 2 and the outer leg 3 with the bottom. plate 4 . The center 
leg 2 is shaped cylindrically and the line on the inner section of 
the outer leg 3 is formed to include recessed arc-shape which has the 
axis of cylindrically shaped inner leg 2 at its center. 
[0029] Magnetic core 1 is used in duplicate. They are used with 
one magnetic core 1 superposed on the other magnetic core 1 turned 
around andwith the center legs 2 and outer legs 3 superposed respectively. 
At this time, the center legs 2 are inserted into bobbins around which 
the primary coil and secondary coil are wound.' To adjust the inductance 
to a suitable value, a gap AG is provided'at the tops of the center 
legs 2 of. the magnetic core. 

[0030] That is, when a gap is necessary, at least one magnetic core 
1 shows h 2 = hi +AG of a height hi from the bottom plate 4 of the center 
leg 2 and the height h 2 from the bottom plate 4 of the outer leg 3. 
When two "magnetic cores 1 are used superposed, there is at least a 
gap AG . 

[003i] In order to reduce the leakage inductance, the primary coil 
was divided into two to form a sandwich coil of a primary coil (70 
turns)- secondary coil (140 turns)- primary coil (70 turns). The 
transformer was connected to an audio analyzer and the. THD was measured. 
As an audio analyzer, a System 2 made by Audio Precision Co. was used. 
As shown in FIG. 2, the primary coil Np was connected in series to 
a 10Q resistance and connected to the terminals ti and t 2 . The secondary 
coil Ns was connected in parallel to a 50Q resistance and connected 
to the terminals t 3 and t 4 . Note that since a 4 0Q resistance was connected 
in series to the generator side of the measuring instrument, a 50Q 
resistance is connected in series at the primary side of the transformer . 
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[0032 ] A voltage across the ends of the primary side of the transformer 
of 2.5V and Data signals'of frequencies of 5 kHz, 30 kHz, and 100 kHz 
were input to the primary coil Np of the transformer from the terminal 
ti and t 2 , while the transmission waveform output to the secondary 
coil Ns side was input from the terminals t 3 and t 4 . The results were 
analyzed and .the THD at 25°C was measured. At that time, the loss of 
the magnetic core of the transformer in an AC magnetic field was also 
measured under the same conditions as THD measurement. The results 
of the measurement are shown in Table 1. 

[0033] As the frequency characteristic of THD, as shown in .FIG.. 
3, the THD at a high frequency is smaller in value and therefore more 
superior than the THD at a low frequency, so by measuring the value 
at 5 kHz, it is possible to judge the characteristic of a broad frequency 
band above that . 



[0034] 

[Table 1'] 





Main component 
composition (mol%) 


Magnetic 
core loss 
(kW/m 3 ) (5 
kHz) 


THD (dB) 


Fe 2 0 3 


MnO 


ZnO 


5 kHz 


3 0 kHz ' 


100 kHz 


Ex. 1 


52 .9 


23.9 


23.2. 


1.0 


-88 


-102 


-105 


Ex . 2 ■ 


52 . 7 


24 .0 


.23 .-3 


1.0 


-8 8 


-102 


-105 


Ex . 3 


52 . 8 


24 .1 


23 . 1 


1.0 


-8 8 


-102 


-105 


Ex. 4 


53.5 


26.2 


20.3 


1.0 


-86 


-102 


-105 


Ex . 5 


53.3 


2 6.3 


20.4 


1.0 


-'8 6 


-102 


-105 


Ex . 6 


53.4 . 


26.4 


20 .2 


1.0 


-86. 


-102 


-105 


Ex. 7 


53.3 ' 


23 . 1 


23. 6 


1.1 


-83 


-101 


-105 


Ex . 8 


53 . 1 


23 .2 


23.7 


1.1 


-83 


-101 


-105 


Ex. 9 


53.2 


23.3 


23.5 


1.1 


-83 


-101 


-105 
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Ex. 10 


54 . 0 


32.7 


13 . 3 


1 . 1 


-83 


-100 


-105 


Ex.11 


52.8 


24 . 5 


22 . 7 


1 . 1 


-82 


-100 


-105 . 


Ex. 12 


52.9 


25.5 


21 . 6 


1.1 


-81 


-100 


-105 


Ex.. . 13 


54 . 0 


33 . 0 


13 . 0 


i. 1 


-80 


-100 


-105' 


Comp . 
Ex. 1 


53.4 


35.4 


11.2 


1.4 


-73 


-98 


-104 


Comp . 
Ex . 2 


54.0 


35.2 


10 . 8 


1.4 


-73 


-98 


-104 


Comp . 
Ex. 3 


53. 6 


36.2 


10.2 


1.4 


-73. 


-98 


-104 


Comp . 
Ex. 4 


54 . 1 


36.6- . 


9.3 


1.4 


-73 


-98 


-104 


Comp . 
Ex. 5 


54 . 5 ' 


37.0 


8.5 


1.4 


-73 


-98 


-104 


Comp . 
Ex. 6 


54 . 0 


37 ..5 


8.5 


1 .4 


-73 


-98 


-104 



[0035] As shown in Table 1, in the case of an Mn-Zn-based ferrite 
material having a main component of MnO: 22.0 to 34.5 mol%, ZnO: 12.0 
to 25.0 mol%, and the rest of substantially Fe 2 0 3/ it is clear that 
the loss in an AC magnetic field becomes small and as a result the 
THD of the transformer becomes a small value of not more than -80 dB 
in a broad frequency band. 

[0036] Therefore, 4 when performing ADSL or other high speed data 
communication by a modem including a ferrite magnetic core of this 
composition, the distortion of the transmission waveform or noise in 
the transformer becomes small and occurrence - of transmission error 
can be prevented, so data can be transmitted with a high accuracy. 

[0037]. In Table 1 as well, referring to Example 1, Example 2 and 
Example 3, it was found that with a composition of MnO: 23.8 to 24.2 
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mol%, ZnO: 23.0 to 23.4 mol%, and Fe 2 0 3 : 52. 6 to 53.0 mol%, the THD 
characteristic of the transformer becomes aparticularly superior value 
of not more than -85 dB in a broad frequency band. 

[0038] Further, referring to Example 4, Example 5 and Example 6, 
it was found that with a composition of MnO: 2 6.1 to '2 6.5 mol%, ZnO: 
20 . 1 to 20 . 5 mol%, and Fe 2 0 3 : 53 . 2 to 53 . 6 mol% , the THD characteristic 
of the transformer becomes a particularly superior value of not more 
than -85dB in a broad frequency band. 

[0039]- Further, in Example 7, .Example 8 and Example 9, with a 
composition comprised of MnO: 23.0, to 23.4 mol%, ZnO: 23.4 to 23.8 
mol%, and Fe 2 0 3 :. 53.0 to 53. 4 11101%, the 'THD becomes not more than -80 
dB even at 5 kHz over a broad temperature range of -40 to +85 °C as 
shown in FIG. 4. This was found that the THD characteristic of the 
transformer is superior in a broad frequency band and broad temperature 
range . " 

[0040] Following is the description of the reason for the limit 
of this range of values in this invention. 

[0041] As shown in Comparative Examples in Table 1, if the ratio 
of the main component of Mn-Zn-based ferrite becomes larger than 34.5 
mol% or the ratio of ZnO becomes smaller than 12 . 0 mol% in the composition 
of the main component of the Mn-Zn-based ferrite material, the loss 
of the magnetic core material in an AC magnetic field becomes larger 
and the THD becomes higher. 

[0042] Further, if the ratio of MnO becomes less than 22.0 mol% 
or the ratio of ZnO becomes larger than 25 . 0 mol%, the Curie temperature 
falls to the region of the temperature of actual use and the properties 
as ferrite are lost. 

[0043] Therefore, if the main component of the Mn-Zn-based ferrite 
material is outside the range of composition of MnO : 22 , 0 to 34 . 5 mol% , 
ZnO: 12.0 to 25.0 mol%, and the rest of substantially Fe 2 0 3 / when used 
as the magnetic core for a transformer used in a modem in ADSL or other 
high speed data communications, it is clear that transmission of data 
signal at a high accuracy is difficult. 

[0044]. As shown in each Comparative Example in Table 1, in the case 
of ah Mn-Zn-based ferrite material having a main component containing 
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MnO: 22.0 to 34.5 moll, ZnO: 12.0 to 25.0 mol%, and the rest of 
substantially Fe 2 0 3 , an Mn-Zn-based ferrite material with a superior 
THD character of the transformer in abroad frequency bandmay be obtained, 
and when used as the magnetic core for a transformer used in a modem 
in ADSL or other high speed data communications, the distortion of 
the transmission waveform or noise in the transformer becomes small 
and occurrence of transmission error can be prevented, so data can 
be transmitted with a high accuracy. 

[0045] According to this invention, the shape of the magnetic core 
for a transformer is not limited to the above EP shape. It may also 
be an EE shape comprised of a combination of a pair of E-shaped magnetic 
cores, an EI shape comprised of a combination of an E-shaped magnetic 
core and I-shaped magnetic core, an RM shaped core 10, as shown in 
a plan view of Fig 6(A) and a perspective view of Fig 6(B) , comprised 
of a disk 11, a ring 12 and 13 formed integrally with the peripheral 
edges, and a slug 14 formed at the center of the disk 11, an pot shaped 
core 20, as shown in a plan view of Fig 7(A) and a. sectional view of 
Fig 7 (B) , comprised of a ring 22 and 23 formed integrally with the 
peripheral edges of a disk 21, cutaway parts 24, and a slug 25 formed 
integrally at the center of the disk 21, or an EPC shape magnetic core 
30, as shown in FIG. 8, comprises side leg 32, 33 at the two sides 
of the connector portion 31 and center leg 34. Whatever the shape, 
it is possible to make the THD of the transformer not more than -75 
dB over a broad frequency band. 

[0046] According to the second embodiment of the present invention, 
the gap of EP shape magnetic core as shown in above fig. 1 is processed 
by penetrating not only to the top of the center leg 2' but also to 
the outer leg 3' to form AG gap (This gap referred to ''through gap" 
below) as shown in Fig. 5 bythearrowA to allow goodmass productivity . 
After the gap process, the THD of the transformer was measured and 
it only became higher by about 2 dB compared with just a center gap 
shown in Figure 1. It became clear that even the gap was processed 
to such through gap, the THD of the transformer becomes a small value 
of not more than -75 dB in a broad frequency band. 

[0047] And through gap, by grinding method of center gap, is possible 
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to grind from the center legs 2 T to the outer legs 3 1 as shown by the 
arrow A. ' Theref ore , by aligning a plurality of magnetic core in this 
arrow direction, it becomes. possible to simultaneously process a large 
number of magnetic cores by a single grinding step and therefore process 
the gaps of the magnetic cores with a good mass productivity. 
[0048]- Therefore, when using the magnetic t core of a gap processed 
to through gap for a modem in ADSL or other high-speed data communication, 
the distortion of the transmission waveform or noise in the transformer 
becomes small and occurrence of transmission error can be prevented, 
so data can be' transmitted with a high accuracy. 

[0049] This through gap can be applied not only to an EP shape, 
but also RM shape, pot shape, EPC shape, etc. 

[0050] Note that in" the above explanation, reference was- made to 
ADSL, but the present invention is of. course not limited to this. It, 
may be broadly applied to VDSL or other xDSL as well. 

[0051] [Effect of the Invention] 

According to. the present invention, following effect can be provided. 
t [0052] (1) By providing an xDSL modem transformer comprised of MnO: 
22 . 0 to 34 . 5 mol%, ZnO: 12 . 0 to 25 . 0 mol%, and the rest of substantially 
Fe203, the THD characteristic of the transformer becomes not more than 
-80 dB in a broad frequency band. Therefore, the distortion of the 
transmission waveform and noise in high speed data communication become 
smaller, the occurrence of transmission error can be prevented, and 
a data signal can be transmitted at a high accuracy. 
[0053] (2) Particularly, by providing an xDSL modem transformer 
comprised of MnO: 23 . 8 to. 24 . 2 'mol%, ZnO: 23.0 to 2 3.4 moll, and Fe 2 0 3 : 
52.6 to 53,0 moll, the THD characteristic of the transformer can be 
made not more than -85 dB in a broad frequency band. Therefore," it 
is possible to further reduce the distortion of the transmission 
waveform or noise in high speed data communications, possible to further 
prevent occurrence of transmission error, and possible to transmit 
a data signal at a higher accuracy. 

, [0054] (3) If provided is an xDSL modem transformer comprised of 
MnO: 2 6.1 to 2 6.5 moll, ZnO: 2 0.1 to 20.5 mol%, and Fe 2 0 3 : 53.2 to 
53.6 mol%, the THD characteristic of the transformer can be made not 
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more than -85 dB in a broad frequency band- Therefore, it is possible 
to further reduce the distortion of the transmission waveform or noise 
in high speed data communications, possible to , further prevent 
occurrence of .transmission .error, and possible to transmit a data 
signal at a higher .accuracy. 

[0055] (4) Further, by providing an xDSL modem transformer comprised 
of MnO: 23.0 to 23.4 mol%, ZnO: 23.4 to 23.8 mol%, and Fe 2 0 3 : 53.0 
to 53.4 mol%,- the THD characteristic of the transformer can be made 
not more than -80 dB over a broad temperature range of -40 to +85° 
C and in a broad frequency band. Therefore, even in an atmosphere with 
sharp changes in temperature, it is possible to further reduce the 
distortion of the transmission waveform or noise in xDSL high speed 
data communications, possible to further prevent occurrence of 
transmission error, and possible to transmit the data signal at a higher 
precision. ■ 

[0056]. . (5) In the magnetic core, the height of the center leg from 
the bottom plate and the height of part of the outer leg from the bottom 
plate are made the same by a. magnetic core material for an xDSL high 
speed data communications modem transformer as referenced in above 

(1) to ( 4 ). Accordingly, it is possible to simultaneously grind a large 
number of above center leg and part of the outer leg by the same grinding 
step and to process the above magnetic core for transformer, XDSL high 
speed data communications having the THD of the transformer not more 
than -75 dB in a broad frequency band, efficiently. 

[Brief Description of the Drawings] 

[Fig. 1] explanatory drawing for the shape of a magnetic. core measured 
for THD 

[Fig. 2] circuit diagram of THD measurement 

[Fig. 3] broad frequency band characteristic of THD 

[Fig. 4] an example of the measurement value when giving temperature 

changes (example 7, example 8, example 9) 

[Fig. 5] explanatory drawing for a gapprocessed improvement condition 

for mass productivity 

[Fig. 6] explanatory drawing for a magnetic core of an RM shape 
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[Fig. 7] explanatory drawing for a magnetic core of a pot shape 
[Fig. 8] explanatory drawing for a magnetic core of an EPC shape 
[Description for the codes] • 

1. magnetic core for EP shape 

2. center leg 

3 . outer leg • ■ - 

4. bottom plate. 
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[Designation of Document] Abstract 
[Abstract] 

[Problems of the Invention] providing a magnetic core material for 
a high performance transformer suitable for a magnetic core for a 
transformer of a modem used in ADSL or other high, speed data communication 
and superior in THD characteristic in a broad frequency band 

[Means for Solving the Problems] Therefore, provided is a magnetic 
core material for an xDSL modem transformer having a main component 
comprised of MnO: 22.0 to 34.5 mol%, ZnO: 12.0 to 25.0 mol%, and the 
rest of substantially Fe 2 0 3 , and having the THD of the .transformer not 
more than -80 dB in a broad frequency band. 

[Selected Drawings] None 
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